Objective: Given the mixed literature in the area, the aim of the current study was to determine whether sex differences exist in inattention, hyperactivity, and impairment in college adults with ADHD. Method: Individuals from three universities were recruited for the study. Participants with (n = 164) and without ADHD (n = 710) completed on-line measures of symptoms and impairment. Results: College women with ADHD were shown to have higher rates of inattention, hyperactivity, and impairment than college women without ADHD and college men with ADHD. Analyses revealed that women in college who have ADHD experience higher levels of impairment in the following domains: home life, social life, education, money management, and daily life activities. Conclusion: Overall, clear differences emerged between men and women with ADHD. Implications and future directions are discussed.
2008). However, it appears that this sex difference in ADHD found in child and adolescent samples is smaller or nonexistent in adults. For example, Biederman and colleagues (2004) demonstrated that adult men and women did not differ in phenotypic expression of ADHD, suggesting that there were sex differences in neither lifetime inattentive, hyperactive, or total ADHD symptom scores nor current hyperactive or total ADHD symptoms scores. The only difference found in this study was in self-reported inattention, such that women reported higher symptom levels than did men. Another large multinational study similarly revealed that young men and women did not differ in total number of self-reported inattention and hyperactivity symptoms (DuPaul et al., 2001 ). Other research has yielded similar findings (e.g., Biedereman et al., 2005; .
While this converging evidence suggests that total symptoms of ADHD appear to be approximately equal in adult men and women, it remains unclear whether ADHD-related impairment impacts adult men and women differently. Therefore, research examining potential sex differences in impairment is needed, especially considering that ADHD-related impairment has been shown to affect multiple domains of adult functioning (see earlier). Also, because impairment and symptom levels have been found to be separable and independent (Gathje, Lewandowski, & Gordon, 2008) , it is conceivable that there could be sex differences in symptoms but not impairment, or vice versa. Another reason it is compelling to examine sex differences in impairment is the finding that subjective impairment is often the catalyst for referral . Finally, there is a growing body of research to suggest that adult men and women with ADHD have differential neuropsychological markers (Hermens et al., 2004; Seidman, et al., 2004) , which suggests the possibility of sexspecific etiologies and consequent behavioral manifestations of ADHD.
The predominant theme of existing literature on sex differences in adult ADHD pertains mainly to comorbidity. For example, studies examining typical adults have demonstrated that men with ADHD have higher rates of antisocial personality disorder, conduct disorder, and substance abuse than women with ADHD (Biederman et al., 2004) , whereas women with ADHD endorse higher levels of mood disorders, eating disorders, and sleep problems (Rasmussen & Levander, 2009; Robison et al., 2008; Sobanski et al., 2007) . It should be noted, however, that several of these disorders are known to have similarly biased prevalence rates by sex regardless of ADHD diagnosis (Hartung & Widiger, 1998) . Relatively few studies have examined sex differences in impairment-related outcome variables. The research that exists suggests that adult men and women with ADHD have similar rates of academic, family, and social impairment (Biederman et al., 2004; Sobanksi et al., 2007) , but that women with ADHD report being more emotionally labile (Robison et al., 2008) . Additional research beyond comorbidity and symptom expression is warranted to expound upon salient sex differences in adult ADHD.
THE CURRENT STUDY
What remains undetermined is whether sex differences exist for self-reported impairment domains among individuals, particularly emerging adults in college, with ADHD. The current study has the following three aims: (a) examine whether young adults in college with ADHD differ on Diagnostic and Statistical Manual of Mental Disorders (4th ed., Text Revision.; DSM-IV-TR; APA, 2000) inattention and hyperactivity symptom levels compared to controls, (b) to investigate potential sex differences in impairment of emerging adults in college with ADHD compared to controls, and (c) to examine whether sex accounts for unique variance impairment beyond that accounted for by DSM-IV-TR ADHD symptoms. It was hypothesized that college adults with ADHD would endorse higher levels of inattention, hyperactivity, and subsequent impairment than same-sex controls. Also, it was hypothesized that college men with ADHD would endorse higher levels of inattention and hyperactivity symptoms than would college women with ADHD. It was further hypothesized that college men with ADHD would endorse higher levels of impairment than would college women with ADHD. Finally, it was hypothesized that sex would account for unique variance in impairment beyond that accounted for by DSM-IV-TR ADHD symptoms.
METHOD

Participants
Participants in the current study were part of a larger group recruited for another study (Fedele, Hartung, Canu, & Wilkowski, in press ). Participants were students at three universities: Appalachian State University (ASU), Oklahoma State University (OSU), and the University of Wyoming (UW). There were 874 total participants. The control group included 710 participants (336 men, 374 women), whereas the ADHD group included 164 participants (72 men, 92 women). Overall, the sample was composed of 300 participants from ASU (113 men, 187 women), 303 from OSU (165 men, 138 women), and 271 from UW (130 men, 141 women). Participants were recruited from student disability services, research participant pools, and mental health clinics at the universities. Participants recruited from student disability services and mental health clinics were paid $10.00 for study completion, and those recruited from research participant pools received course credit toward an undergraduate psychology course.
The sex composition of the sample for the current study was 53.3% women (n = 466) and 46.7% men (n = 408). The ethnic composition of the sample was 84.8% European American, 4.1% African American, 4.0% Hispanic/Latino, 3.1% Native American, 1.8% Asian American, 1.1% biracial, and 0.7% other. There was no significant difference in the distribution of ethnicity among sites, χ2(1, N = 874) = .03, ns, when ethnicity was coded as European American versus nonEuropean American.
Categorization of Participants into Groups
Participants who endorsed either a previous ADHD diagnosis or who currently met DSM-IV-TR criteria for ADHD based on self-report were included in the ADHD group. Specifically, 53 participants currently met ADHD criteria and had a previous diagnosis, 69 endorsed a previous diagnosis but did not currently meet full DSM-IV-TR criteria, and 44 currently met DSM-IV-TR criteria but did not report a previous diagnosis. There was no significant difference in the distribution of these categories of ADHD status among sites, χ2(4, N = 164) = 7.55, p = .11. Examination of participants in the ADHD group with a previous DSM-IV-TR diagnosis revealed that 31.9% (n = 53) were diagnosed by medical doctors, 16.3% (n = 27) by doctoral-level therapists, and 1.2% (n = 2) by master'slevel therapists. All other participants did not report a diagnostic source. In addition, 60 (36.6%) participants in the ADHD group reported receiving therapeutic services while 106 (63.4%) participants denied any psychological or pharmacological treatment history. Participants with comorbid diagnoses were included in the sample, and participants were not excluded for any reason other than incomplete participation.
Measures
Demographic form. Created for this study, this self-report form included participant's sex, date of birth, ethnicity, mental health treatment history, and date of initial ADHD diagnosis and type of diagnostician (if applicable).
Barkley's Current Symptoms Scale-Self-Report Form. This form includes 18 ADHD and 10 impairment items (Barkley & Murphy, 2005) . Participants rated their behavior over the past 6 months. This rating scale closely parallels DSM-IV-TR (APA, 2000) ADHD criteria and takes approximately 10 minutes to complete. All items required a choice of four responses and summary scores were computed for inattention and hyperactivity symptoms by assigning values of 0 through 3 for Never/Rarely, Sometimes, Often, and Very Often respectively. Cronbach's alpha for inattention and hyperactivity scores were .86 and .84, respectively. Impairment form. Impairment items from Barkley's Current and Childhood Symptoms Scale-Self-Report Form measured the degree to which a participant's inattention and hyperactivity symptoms caused problems for them in multiple life domains (e.g., family, work, social, education, relationships, money, driving, recreation, and daily responsibilities) in the past 6 months. Impairment items were administered following the presentation of the DSM-IV-TR ADHD items. Again, all items required a choice of four responses and summary scores were computed by assigning values of 0 through 3 for Never/ Rarely, Sometimes, Often, and Very Often, respectively. Cronbach's alpha for the current sample was .83.
Procedure
This study was approved by each university's Institutional Review Board and was completed online. Directors of student disability services sent e-mails to students receiving services at OSU and UW. At ASU, the same e-mail was distributed to individuals receiving tutoring services. The e-mail included a brief outline of the study, details about compensation, and a hyperlink to the experiment website. For recruitment via research participant pools, the same brief description was provided on the recruitment website along with the hyperlink. Finally, recruitment flyers were posted in mental health clinics at all three universities.
The first page of the website was the consent form. This page included a description of the purpose of the study, procedure, duration, risks, benefits, and compensation. After complete description of the study to the subjects, informed consent was requested. Following informed consent, the remaining measures were presented in a standardized order (i.e., Demographics Form, Barkley's Current Symptoms Scale, Impairment Form). Finally, a page with debriefing information was displayed.
Overview of Analyses
To identify potential covariates, a series of bivariate correlations were conducted with DSM-IV-TR inattention and hyperactivity summary scores, impairment summary score, and demographic variables (i.e., age, ethnicity, years of education, and type of diagnostician) as the independent variables (IVs). Then, in order to delineate potential sex differences in self-reported DSM-IV-TR inattention and hyperactivity symptoms, and impairment, separate 2 (men vs. women) × 2 (ADHD vs. control) ANCOVAs were conducted. As previously discussed, the control group was included to ensure that any potential sex differences in the ADHD group were not reflective of an overall main effect of sex in the entire sample. Notably, post-hoc analyses were conducted to examine any significant interaction. Furthermore, follow-up item-byitem MANCOVA impairment analyses in the ADHD group were conducted to better understand sex differences. Finally, a regression was conducted in the ADHD group to determine if sex accounted for unique variance in impairment above and beyond DSM-IV-TR inattention and hyperactivity symptoms. Specifically, a hierarchical linear regression was conducted with impairment summary scores as the DV and age as a covariate at Step 1. DSM-IV-TR inattention and hyperactivity summary scores were entered at Step 2 and sex was entered at Step 3.
RESULTS
Preliminary Analyses
Correlation analyses revealed that age was significantly positively correlated with inattention r(874) = .18, p < .001, hyperactivity r(874) = .11, p = .001, and impairment r(874) = .18, p < .001. None of the other demographic variables were significantly correlated with inattention, hyperactivity, or impairment. Therefore, only age was used as a covariate in all subsequent analyses.
Comparison of Inattention Symptoms Across Groups and Sex
Analysis of covariance (ANCOVA) analyses revealed a significant main effect for group, F(1, 869) = 601.74, p < .001, partial η2 = .41, such that participants with ADHD (M = 13.07, SD = 5.69) endorsed higher levels of inattention than controls (M = 4.55, SD = 3.42). There was not a significant main effect for sex, F(1, 869) = 1.33, p = ns. However, the main effects were qualified by a significant sex by group interaction, F(1, 869) = 32.17, p < .001, partial η2 = .04. Therefore, separate ADHD and control group main effects were analyzed post hoc. For the control group, there was a significant main effect for sex, F(1, 707) = 37.86, p < .001, partial h2 = .05, such that women endorsed lower levels of inattention (M = 3.81, SD = 2.96) than did men (M = 5.37, SD = 3.71). In contrast, for participants in the ADHD group, there was a significant main effect for sex, F(1, 161) = 7.30, p = .008, partial η2 = .04, such that women endorsed higher levels of inattention (M = 14.21, SD = 6.05) than did men (M = 12.00, SD = 5.03; see Figure 1 ).
Comparison of Hyperactivity Symptoms across Groups and Sex
ANCOVA analyses demonstrated a significant main effect for group, F(1, 869) = 525.62, p < .001, partial η2 = .38, such that participants with ADHD (M = 12.86, SD = 5.46) endorsed higher levels of hyperactivity than did controls (M = 5.28, SD = 3.18). In addition, there was a significant main effect for sex, F(1, 869) = 4.98, p = .026, partial η2 = .01, such that women endorsed higher levels of hyperactivity (M = 6.75, SD = 5.09) than did men (M = 6.68, SD = 4.37). However, the main effects were qualified by a significant sex by group interaction, F(1, 869) = 15.52, p < .001, partial η2 = .02. Post hoc analyses were again conducted to reveal the pattern of data underlying the interaction. For participants in the control group, there was a significant main effect for sex, F(1, 707) = 5.40, p = .020, partial η2 = .01, such that women endorsed lower levels of hyperactivity (M = 5.02, SD = 3.01) than did men (M = 5.57, SD = 3.35). In contrast, for participants in the ADHD group, there was a significant main effect for sex, F(1, 161) = 5.56, p = .020, partial η2 = .03, such that women endorsed higher levels of hyperactivity (M = 13.79, SD = 5.73) than did men (M = 11.82, SD = 4.91; Figure 2 ).
Comparison of Impairment Across Groups and Sex
ANCOVA analyses indicated that a significant main effect was found for group, F(1, 869) = 451.10, p < .001, partial η2 = .34, such that participants with ADHD endorsed higher levels of impairment (M = 13.72, SD = 6.31) than controls (M = 4.81, SD = 4.20). A main effect was also found for sex, F(1, 869) = 7.05, p = .008, partial η2 = .01, such that women endorsed lower levels of impairment (M = 6.42, SD = 6.32) than did men (M = 6.61, SD = 5.23). Notably, these main effects were qualified by a significant sex by group interaction, F(1, 869) = 29.80, p < .001, partial η2 = .03. Post hoc analyses revealed a significant main effect for sex in the control group, F(1, 707) = 13.21, p < .001, partial η2 = .02, such that women endorsed lower levels of impairment (M = 4.26, SD = 3.92) than did men (M = 5.44, SD = 4.41). In contrast, a significant main effect for sex was also found for participants in the ADHD group, F(1, 161) = 12.08, p = .001, partial η2 = .07, such that women endorsed higher levels of impairment (M = 15.20, SD = 6.65) than did men (M = 12.08, SD = 5.31). See Figure 3 .
Multiple analysis of covariance (MANCOVA) analyses were conducted to examine impairment items in the ADHD group (see Table 1 ). Analyses revealed that women with ADHD endorsed significantly higher impairment for 5 of 10 impairment items than men with ADHD. In particular, women endorsed significantly more impairment in their home life with immediate family, social activities, dating or martial relationships, educational activities, money management, and daily life activities.
Regression Analyses Predicting Impairment
Regression analyses revealed that age was a significant predictor of impairment (β = .17, p = .030). Inattention (β = .55, p < .001) and hyperactivity summary scores (β = .22, p = .001) also accounted for unique variance in impairment. Specifically, as levels of DSM-IV-TR inattention or hyperactivity increased, so did overall impairment. Finally, sex also accounted for unique variance in impairment summary scores (β = .12, p = .049; see Table 2 ) beyond that accounted for by age, levels of inattention, and levels of hyperactivity in the ADHD group. Thus, women with ADHD report experiencing more impairment than men with ADHD even after accounting for sex differences in symptom severity.
DISCUSSION
The first goal of this study was to determine whether there are sex differences in DSM-IV-TR inattention and hyperactivity symptoms in emerging adults in college with ADHD. It was hypothesized that individuals in the ADHD group would report higher levels of inattention and hyperactivity symptoms than individuals in the control group and that college men would report higher symptoms than college women. As expected, individuals in the ADHD group reported higher levels of ADHD symptoms than did individuals in the control group. However, contrary to hypothesis one, sex differences were found for both inattention and hyperactivity such that college women showed higher rates than college men. These results are somewhat similar to those found by Biederman et al. (2004) , but quite different than the findings of other studies (e.g., Biederman et al., 2005; DuPaul et al., 2001; . Specifically, Biederman and colleagues (2004) found sex differences in current DSM-IV-TR inattention scores only, whereas other studies failed to find any sex differences (Biederman et al., 2005; DuPaul et al., 2001; . Therefore, the current study partially replicates Biederman et al. (2004) , lending some support to the notion that college women with ADHD may have higher rates of inattention than do college men with ADHD.
However, as noted previously, the current study also found sex differences in hyperactivity symptoms; these findings are divergent from all previous research in this area. This is an interesting finding considering that at younger ages boys demonstrate higher levels of hyperactivity than girls do (APA, 2000) . It is possible that some over-activity among college men is considered normative, whereas any over activity among college women is seen as atypical and, therefore, the same behaviors may be perceived and rated differently. Although speculative, these results may therefore suggest that college women have higher standards for themselves in regard to behavior when completing self-report measures.
Likewise, the current study demonstrated a novel finding in terms of impairment. It was predicted that individuals in the ADHD group would report higher impairment than individuals in the control group and that college men would report higher impairment than college women. As hypothesized, individuals in the ADHD group reported more impairment than individuals in the control group. However, sex differences were found such that college women with ADHD had higher levels of impairment than do college men with ADHD.
Finally, it was hypothesized that among individuals in college with ADHD, sex would account for unique variance in impairment scores above and beyond variance accounted for by sex differences in levels of ADHD symptoms. This prediction was supported such that sex accounted for unique variance in impairment in the ADHD group after controlling for sex differences in ADHD symptoms. Therefore, the current data suggest that college women with ADHD self-report higher levels of impairment than do college men with ADHD even after controlling for preexisting sex differences in levels of ADHD symptoms. This is somewhat consistent with the findings of Robison et al. (2008) who found higher levels of impairment in typical adult women than men in one aspect of impairment (i.e., emotional lability). However, the current findings are contrary to other studies of sex differences in adult ADHD impairment in that previous studies found no evidence of differential rates of impairment (Biederman et al., 2005; Sobanksi et al., 2007) .
The current study showed significantly higher rates of self-reported impairment in college women with ADHD than in college men with ADHD in the following areas: home life, social life, education, money, daily life, and overall impairment. In addition, there was a trend in the same direction for dating. On the other hand, there were domains of impairment that did not show differential rates in college men and women. Specifically, no statistically significant sex differences were found for work, community living skills, driving, or leisure activities. Therefore, as demonstrated in Robison et al. (2008) and in the current study, it is possible that there are differential rates of impairment in some domains but not others. The domains of impairment in which college women with ADHD had significantly higher rates than college men with ADHD may have common features that other of functioning domains do not share. For example, young women with ADHD rated themselves as more impaired in home, social, and daily life than did young men with ADHD. Given the differential value men and women place on maintaining close social ties and relationships (e.g., Block, 1983) , it is reasonable to speculate that the symptoms of ADHD may be more distressing to young women than men. Young men may perceive social/ relational deficits as less impairing than young women as a result of differential socialization.
Alternatively, a phenomenon referred to as stereotype threat (Steele & Aronson, 1995) could be contributing to the observed sex differences in some domains of impairment. Specifically, in the domains of education and money, college women in the current study were found to report higher rates of impairment. One possible explanation for this difference is that young women's expectations for their own performance are negatively influenced by societal expectations. In this case, it is feasible that young women perceive their ability to perform academic and financial tasks as poor because of stereotypes suggesting decreased ability of women and of individuals with ADHD. This threat has been shown to decrease expectations and performance for many different groups of people on many different types of tasks (e.g., Catsambis, 1994; O'Brien & Crandall, 2003; Stone, Lynch, Sjomeling, & Darley, 1999) and therefore may help explain the findings in the current study.
In an attempt to understand the current findings, the related concept of positive illusory bias (PIB) also deserves mention. PIB refers to individuals perceiving their abilities as more positive than what they actually are and this bias has been shown to exist in children with ADHD (Hoza, Pelham, Dobbs, Owens, & Pillow, 2002) . With regard to ADHD, researchers are conflicted as to whether this phenomenon is adaptive since individuals with ADHD are often more likely to experience academic, social, and behavior difficulties in the classroom and elsewhere (Owens, Goldfine, Evangelista, Hoza, & Kaiser, 2007) . Regardless, both boys and girls with ADHD appear to evidence PIB to a similar degree (Hoza et al., 2004 , Owens & Hoza, 2003 . Notably, no studies to date have examined whether the equality across sex in PIB extends beyond childhood. Although speculative, the results of the current study could suggest that college men with ADHD continue to demonstrate PIB whereas college women may be more accurate raters of their levels of impairment. This is keeping with some prior research which has, in fact, suggested that PIB may continue to influence social schemas, such as rejection sensitivity (Downey, Khouri, & Feldman, 1997) , in young men with ADHD, whereas evidence for this phenomenon in women is lacking (Canu & Carlson, 2007) . Therefore, a combination of stereotype threat and PIB may be influencing women's self-reported impairment.
On the other hand, in domains where no sex differences emerged it could be that both college women and men with ADHD demonstrate some lack of insight. For example, no sex differences were found in the domain of driving. It is possible that both college men and women with ADHD overestimated their driving ability, as driving has been shown to be impaired in individuals with ADHD (Barkley, Guevremont, Anastopoulos, DuPaul, & Shelton, 1993; , but self-reported driving ability by all adults tends to be overly positive (Lajunen, Corry, Summala, & Hartley, 1997) . Moreover, both college men and women with ADHD rated themselves as the least impaired in the domains of driving, leisure, and community living where no sex differences emerged. It is possible that neither young men nor women feel particularly affected by their ADHD symptoms in these domains and therefore have equally low rates of impairment.
LIMITATIONS AND FUTURE DIRECTIONS
A primary limitation of this study is that participants were not asked about current or previous treatment with therapy or medication. It is suggested that researchers take this into consideration for future studies as individuals who have received treatment may have improved functioning and lower levels of symptoms. Objective measures of potential impairment such as formal records of college grade point average and entrance exam scores were not collected. Furthermore, given that the sample was 85% European American, it will be important to determine whether the results generalize to emerging adults from different ethnic/racial backgrounds. Along these lines, the current sample study was comprised of college students who may be, generally speaking, higher functioning than and imperfectly representative of their same-age peers with ADHD who are not enrolled in college. Therefore, this is another important area for future research.
Finally, it is a limitation that individuals who met ADHD criteria based on self-report rating scales, in the absence of collateral reports, were included in the ADHD group in addition to individuals who reported having a diagnosis. Although the literature suggests that the ideal assessment of ADHD should include self-report rating scales and collateral report rating scales from significant others (Mash & Barkley, 2003) , collateral data were only collected from approximately 10% of the sample because of low return rates. For individuals who were previously diagnosed with ADHD, it was not known whether evidence-based assessment tools (e.g., self-report and collateral report rating scales) were used. In future studies, researchers are encouraged to continue to attempt to collect collateral data for diagnostic purposes.
CONCLUSION
This study is one of only a few studies to examine possible sex differences in ADHD symptoms and ADHD-related impairment in young adults in college with ADHD. The findings are unique in that sex differences were found in levels of ADHD symptoms, both inattention and hyperactivity, and impairment such that college women had higher levels of symptoms and impairment. This is largely divergent from previous studies that have found few or no sex differences in adult ADHD. Due to some methodological limitations and the novel findings of the current study, it is important to replicate these findings before firm conclusions can be drawn. However, this study lends preliminary support to the notion that college men and women are differentially affected by ADHD.
